literatures concerning myocardial infarction complicated by cardiac rupture show a progressive change in the perspective concerning this entity.1),3),6) However the incidence of cardiac free wall rupture is as high as 5 to 10% after myocardial infarction.1),4) Pseudoaneurysm is one possible consequence of free wall rupture and instead of being immediately fatal, some cases may be compatible with survivial and seem to be amenable to surgical care even in the acute phase of myocardial infarction.1),9),10) Therefore, a safe and accurate diagnostic method for early clinical detection is desirable.
On the other hand, angiography plays an essential role in the diagnosis of pseudoaneurysm, but lacks specificity and is less useful in the early diagnosis A 68-year-old male was admitted to our department on July 21 , 1977 with a chest pain, dizziness, and syncope. On examination, he was in sinus rhythm . The peripheral pulses were weak and fast with a rate of 116 beats/min, arterial blood pressure was 60/0mmHg. Venous congestion and hepatomegaly were present, but Jap. Heart J. January, 1979 no peripheral edema was noted. The heart sounds were weak and no murmurs were heard. There was a slight rales on ausculatation of the right lung. The electrocardiogram (Fig. 1A) showed inferior myocardial infarction with ST elevation in leads II, III, and aVF. The chest X-ray showed pulmonary congestion and cardiomegaly with prominence of the left ventricule (Fig. 1B) . Cardiac output determined by the thermodilution technique at bed side was 3.15L/min. Despite the conservative treatment, the blood pressure remained about 60mmHg. On the same day of hospitalization, the patient underwent intraaortic ballon pumping in our coronary care unit.
On July 25, 1978, physical examination revealed normal heart rate of 94 beats/ min and blood pressure was 110/70mmHg. The lung was normal on auscultation and there was no pulmonary congestion on chest X-ray. The intraaortic balloon pumping was taken off.
Echocardiographic study: Echocardiograms were obtained with a 2.25MHz transducer and Aloka SSD 110 instrument. Returning signals were recorded on photographic paper with a Aloka SSD-71 recorder. M-Mode scanning was made from the apex of the left ventricle to the aorta (Fig. 2) . The aorta and aortic cusps apeared normal. The total amplitude of the anterior mitral leaflet was diminshed with increased amplitude of presystolic peak motion. The motion of interventricular septum and posterior left ventricular wall were normal. The left ventricular cavity was slightly dilated (Dd=5.8cm).
At the level of anterior mitral leaflet there was an echo-free space posterior to the left ventricular wall and pericardium. Because the echo-free space was seen behind of the pericardium of left ventricular wall, it was thought not to be pericardial effusion. At the level of anterior and posterior mitral leaflet, the pericardium was angled posteriorly and the dimension of echo-free space was increased. Moving the transducer further posteriorly and inferiorly abrupt interruption of the posterior left ventricular wall and slightly anterior deviation of interventricular septum were shown. At this level, the posterior wall of the echo-free space was moved posteriorly in systole. In view of the clinical history and very characteristic echocardiographic findings, we thought that this was a pseudoaneurysm of the left ventricle. This diagnosis was confirmed by angiographic and postmortem findings.
Isotope ventricuiography: 99mTcO4 left ventriculography was performed using an Ohio nuclear series 410 camera with high resolution collimeter. Left anterior oblique projections, each taken to 300,000 counts were obtained on polroid prints after single pass 99mTcO4 administration. Fig. 3 shows left ventricular scintigram obtained from the patient in our hospital. There was a cavity at the posterior-inferior aspect of the left ventricle (LV) which was diagnosed a pseudoaneurysm (A) by echocardiography. There was a communication between the left ventricle and aneurysm which was smaller than the largest diameter of pseudoaneurysm. The striking similarity of this frame to the angiographic study of Fig. 4 was noted.
Catheterization and angiography: On September 7, 1977, cardiac catheterization and angiography was perform- Note the striking similarity of this frame to angiographic image (Fig. 4) . There was a perforation in the fundus of aneurysm with a diameter of 0.5cm. Death was the result of the rupture of pseudoaneurysm.
DISCUSSION
Rupture of the ventricle usually results in fatal hemopericardium, but confinement by the pericardium may limit hemorhage and result in formation of a fibrotic pseudoanuerysm.
True aneurysms are more commonly formed, but they rupture only rarely.2),11)
Van Tassel and Edwards1) found 9 cases of pseudoaneurysm in their autopsy series of 40 cardiac ruptures.
The anatomic locations were equally distributed over the left ventricle.
Because true aneurysms seldom rupture, it is important to differentiate the 2 types when an aneurysm is suspected and to treat pseudoaneurysm in a more aggressive surgical manner.7),10) Since a pseudoaneurysm closely mimics a true aneurysm in all aspects, ventriculography has been employed to provide a diagnosis.6),7) True aneurysm characteristically have wide openings into the left ventricle whereas pseudoaneurysm most often have a narrow neck leading into the fundus.4),11) The adequate visualization of the pseudoaneurysm, particularly of the communication with the left ventricular cavity, is largely dependent upon the careful examination and proper projections during filming.7) However, only a few cases are reported in the literatures, where the diagnosis of pseudoaneurysm was made with confidence.1),4), 11) Echocardiography and radioisotope ventriculography are more accurate and safer techniques for detection of cardiac structures and evaluation of left ventricular function8),15) The echocardiographic experience with left ventricular aneurysm is extremely limited and was described only by Roelandt et al4). They reported echo-free space behind the left ventricular wall in a patient with left ventricular pseudoaneurysm.
In addition to this finding, we described interruption of the echo of the left ventricular wall for the first time. This echocardiographic findings were well correlated with the angiographic and postmortem findings, where the interruption of the echo was due to the ruptured left ventricular wall and mouth of aneurysm and the echo-free space was the lumen of pseudoaneurysm.
The study suggests that echocardiography has capability to visualize ventricular wall defects, such as the perforation in this case.
The value of the radioisotope ventriculography in the diagnosis of left ventricular aneurysm has been demonstrated,12)-15) but there has been no Jap. Heart J. January, 1979 previous report on the diagnosis of left ventricular pseudoaneurysm by radioisotope ventriculography. In this study we demonstrated the left ventricular pseudoaneurysm and its communication channel using single pass isotope ventriculography. Scintigraphic findings were correlated with echocardiographic and angiocardiographic findings. The present study suggests that single pass ventriculography is sensitive and specific indicator of left ventricular pseudoaneurysm. Single pass isotope ventriculography is easily performed, dose not alter left ventricular function and can be performed in any projections. If a radioisoptoe with short biological half life is used, studies can be repeated after 2 to 3 hours.15) The fatal rupture is a common complication of pseudoaneurysm. Our patient was awaiting operation when the fatal rupture of the aneurysm occurred. The frequency of rupture and subsequent death stimulates early diagnosis and surgical resection of pseudoaneurysm.
On the basis of our experience in the present study, we recommend the routine use of echocardiography and isotope ventriculography in patients with clinical signs and symptoms suggestive of left ventricular aneurysm.
